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线粒体细胞色素氧化酶亚单位 I（COI）基因的扩增，并得到了正确的 COI 基因。
利用 ClusterX、Genedoc 等软件我们对这些 COI 基因序列进行了分析，构建了遗
传距离矩阵及系统发生树。分析可知，T1 与东北株 COI 基因的相似性高达
97.9%，遗传距离仅为 0.0081，两者的同源性非常高。T2 与 T5 株 COI 基因的





将序列与 C. elegans lin-28 的部分序列在 Genedoc 软件中进行比对和分析，同源
性达到 93％以上，说明旋毛虫中存在 lin-28 同源基因。因此，我们利用原位杂
交技术研究了 lin-28 及与其相关的 3 个异时性基因在旋毛虫中的分布情况。在胚
胎、5 日成虫体内都检测到 lin-28 mRNA 的存在，在早期胚胎中均匀分布于细胞
质中，随着胚胎发育和细胞数目的增多而减少，在成虫期分布于虫体的头部及咽
部。let-7 mRNA 在早期胚胎中的分布与 lin-28 mRNA 的分布类似，但在中晚期
逐渐分布于胚胎四周至幼虫形成期仍有微量表达，在成虫中主要分布于头咽部和
尾部。lin-4 mRNA 主要在胚胎早中期均匀分布，晚期则多见于四周，成虫仅见
于头咽部。lin-14 mRNA 在胚胎内分布与 lin-28 mRNA 相同，成虫中也多位于头
咽部，10 日成虫尾部也有分布。此外，let-7 mRNA 及 lin-4 mRNA 分别在肌肉幼
虫虫体 2/5 处也有分布。 
为了解旋毛虫排泄分泌抗原中 P49 抗原的功能，我们对旋毛虫的 P49 抗原
基因进行了克隆和表达鉴定。我们利用 3′ RACE 法对旋毛虫 P49 抗原基因的
cDNA 进行了扩增，获得的 cDNA 片段大小为 1100bp。进行了 P49 抗原基因的
cDNA 克隆和筛选，获得的阳性质粒进行了酶切验证和测序。将序列正确的重组



















中均有表达，且肌肉幼虫中较多。此外，通过构建 p49-L4440 质粒，我们对 C. 
elegans 进行了 RNAi，发现 P49 RNAi 后 C.elegans 寿命明显缩短。 
为了更好的了解旋毛虫的基因组信息及筛选控制旋毛虫的靶基因，我们以旋
毛虫EST库及C. elegans基因组信息为依据设计了一系列引物进行 3′ RACE PCR
扩增，得到了 3 个基因的 cDNA 片段。克隆后测序并通过序列分析发现，它们
翻译得到的蛋白与 C. elegans 中 CDC42、RNP、MRP-L28 蛋白的相似性分别为
71%、40%和 57%，并且发现其中 CDC42 蛋白有该蛋白家族的保守区，RNP 蛋
白有该蛋白家族特有的 RNA 识别结构域。 

















Trichinella is an important intestinal parasitic nematode in human and animal 
which can cause serious trichinellosis. In order to analyse the relationship between 
several Trichinella isolates from different areas in China, we amplified the COI gene 
from these isolates and obtained their sequences. We analyzed these sequences and 
established the genetic distance matrix and the phylogenetic tree by software ClusterX 
and Genedoc. The results showed that there was high similarity of COI between T1 
and DB which the identity was 97.9% and the genetic distance was only 0.0081. The 
similarity of T2 and T5 was 95% and the genetic distance was 0.0412, they were more 
closer when compared with T3. And the distance between HB and YN was 0.0000. 
The difference was relatively greater in HN isolate compared to others which need to 
be further studied. Therefore, the COI sequence analysis could be a useful method to 
identify the relationship of different species and isolates in Trichinella.  
The genomic DNA of Trichinella was used as template to amplify the fragment 
of C.elegans lin-28 homologus gene from 5 isolates. The sequences were analyzed by 
Genedoc and showed the similarity was above 93% which indicated that there was 
lin-28 homologus gene in Trichinella. The whole-mount in situ hybridization was 
used to detect the distribution of lin-28 and other three heterochronic genes in T. 
spiralis. The results showed that lin-28, let-7, lin-4, lin-14 mRNA were all distributed 
extensively in oocyte and early embryos, and decreased with the cell number 
increased in the embryo. let-7 and lin-4 mRNAs presented cortex distribution around 
the midterm and late embryos. All the four genes mRNAs were not detected in the 
newborn larvae. Besides above, lin-28 and lin-4 mRNAs were also detected in the 
head and pharynx of adult worm while the let-7 and lin-14 mRNAs can be detected 
not only in the head and pharynx but also in the tail of adult worm. We also found that 
let-7 and lin-4 mRNAs presented in the muscle larvae of Trichinella spiralis. 
P49 is a protective antigen which presents in excretory- secretory products. In 















development of anti-Trichinella vaccine, the gene encoding P49 antigen was 
amplified by 3′ RACE PCR from Trichinella spiralis. The cDNA of p49 is about 
1100bp and the cDNA product was cloned initially into pMD18-T vector then 
transformed into E.coli DH5α strain and cultured on LB plus ampicillin (100µg/ml) 
plates. Colonies containing the recombinations were selected by PCR and the 
plasmids DNA were extracted and digested with enzymes. Plasmids containing the 
right insert were sequenced to confirm their identities, and then the right recombinants 
were digested and cloned into the expression vector pGEX-4T-3 then transformed 
into E.coli BL21（DE3）strain. Bacterial lysates from cultures induced by IPTG 
(1mmol/L) were directly loaded onto SDS-PAGE gel, and a distinct 60KD band can 
be detected which was consistent with the fuse protein molecular weight. The 
purification of recombination protein and the immunization of mice were undertaken 
and the antibody was obtained. The expresstion of P49 in muscle larvae was more 
than in adult by western blot analysis. Furthermore, a p49-L4440 RNAi vector was 
constructed and used to RNAi in C. elegans. The lifespan of C. elegans by P49 RNAi 
was obviously shortened than control worms. 
A series of primers were designed according to the EST library of T.spiralis and 
the genomic information of C. elegans, and we got three cDNA fragments of C. 
elegans homologus genes from T. spiralis by 3′ RACE PCR. Three proteins sequences 
were translated and analyzed by several softwares. The results showed that these 
genes were homolgus to C.elegans CDC42, RNP, MRP-L28 proteins respectively and 
the similarity were 71%, 40% and 57% respectively. We also found a CDC42 
conserved domain in Trichinella CDC42 protein and a RNA recognition motif in RNP 
protein of T.spiralis.  

















属（Genus Trichinella）。目前该属由 11 个已知的种或基因型组成，分为两个大
类：可形成胶原蛋白包囊型 T1（T. spiralis）、T2（T. nativa）、T3（T. britovi）、 T5
（T. murrelli）、T6、T7（T. nelsoni）、T8、T9 和不形成胶原蛋白包囊型 T4（T. 
pseudospiralis） 、T10（T. papuea）和 T11（T. zimbabwensis）[1]。 可形成包囊
型仅感染哺乳动物，不形成包囊型除感染哺乳动物外还可感染鸟类及爬行动物[2]

























  图 4 旋毛虫生活史示意图 
（引自Parasitic Diseases, Fifth Editon） 


























症患者可于发病后 3~7 周内死亡。 
在过去 20 年内世界上许多地区又出现了本病的暴发，目前全世界大约有




年全国可增加收入 4 亿美元。在欧共体，法律规定在其 15 个成员国内饲养的生
猪必须进行旋毛虫检疫，其费用约为 5.7 亿美元。 
我国自 1964 年首次在西藏发现人体旋毛虫病以来，已在 17 省、市、自治区
发现有人体病例，共爆发 27 次，多为食用羊肉、狗肉造成[5]。其中 2000-2003
年间，爆发了 17 次，造成 832 人感染，11 人死亡[6]。此外，王中全等[5]统计发
现，我国牛的感染率为 1.2%，羊为 0.8%。在 13 个省屠宰场发现狗的感染，平


























cDNA 文库中取样获得表达序列标签（ESTs），从 10130 个 ESTs 中鉴定出估计
约 3262 个保守性的基因。 根据 C. elegans 基因组（The C. elegans Sequencing 
Consortium, 1998）信息，这个数据大约代表了旋毛虫基因组 17%（3262/19552）
的基因。比较发现，旋毛虫基因组中编码蛋白外显子的 GC 含量约为 39%，而
C. elegans 为 43%。根据研究，56%的旋毛虫 EST 簇与其他物种的蛋白有同源性，
余下的 44%则可能归类于新蛋白。进一步的研究表明，同源簇中的 82%
（1592/1942）与 C. elegans 有同源性（或者说所有簇中的 46%）。 
对线虫动物门转录组学的大量分析报告了类似的结果（45%）[8]，并且将分
析扩大到线虫门外的物种，确定出一部分相似的 ESTs 与果蝇（Drosophila 
melanogaster）有同源性。因此，旋毛虫与 C. elegans 共同的 ESTs 并不是线虫所
特有的，而可能保守存在于无脊椎动物不同类群中。单物种的深入分析[9]以及广
泛的动物门相关分析结果[8]显示旋毛虫与其它线虫在系统发生上的巨大距离，这













[10-12]。估计约 80%的猪蛔虫转录子[13]、70%的 C. elegans [14]转录子以及 60%的马
















SL1-PCR 文库[7]（www.nematode.net）。当建立旋毛虫的 SL1 文库时遇到了很大
困难。因为与其它物种相比，用标准方法建立文库时，旋毛虫依赖于 SL1 的文
库表现出相对较低的通过率。 这可能暗示旋毛虫 SL1 序列与其它线虫有更多的
不同，使得捕获 SL1 修饰的 mRNAs 很困难或只有很少的基因前面有通用的线虫
SL1 序列。目前在旋毛虫或者分枝 I 的其它线虫中还没有 mRNA 添加拼接引导
序列的直接证据。基因组测序可能提供一些辨别这些可能性的信息。由于添加拼




后生动物 mtDNAs 一致，它们还是有一些独特特征和共同特性。这包括 12 个蛋







[17]。旋毛虫是目前唯一一个已知的 mtDNA 包含 atp8 基因的线虫种类，这使旋
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